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a = 17.0586 (8) A 
b = 8.5289 (4) A 
c = 24.8249 (12) A 
P = 101.431 (1)° 
V = 3540.2 (3) A 3 



Mo Ka radiation 
ji = 0.68 mm -1 
T = 296 K 
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Data collection 

Bruker SMART APEX 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.822, r maI = 0.876 

Refinement 

R[F 2 > 2a(F 2 )] = 0.045 

wR(F 2 ) = 0.131 

5 = 1.00 

8845 reflections 

480 parameters 

4 restraints 



Table 1 

Selected bond lengths (A). 



Cul-Ol 

Cul-OlW 

Cul-05 



1.9409 (16) 
1.9706 (18) 
1.9278 (17) 



40068 measured reflections 
8845 independent reflections 
6058 reflections with I > 2cr(/) 
R<„, = 0.052 



H atoms treated by a mixture ol 
independent and constrained 
refinement 

A/W = 1.14 e A~ 3 

A,o m i„ = -0.39 e A~ 3 



Cul-09' 
Cul-N5 



2.4505 (17) 
2.032 (2) 



Symmetry code: (i) — x + 1, y — \, — z + §. 



The Cu 11 atom in the title compound, [C^C^Hi iN 2 0 4 ) 2 - 
(C 10 H 14 N2O)(H2O)]„, lies in a square plane defined by the O 
atoms of the carboxylate ions, the N atom of the TV-heterocycle 
and the water molecule. Coordination by an amido O atom of 
an adjacent rV-heterocycle in the apical direction leads to a 
polymeric chain running along [011]. The chain motif is 
consolidated by hydrogen bonds involving the water molecule; 
the water molecule is a hydrogen-bond donor to the free 
carbonyl atoms of the carboxylate ions. Intramolecular N— 
H- ■ O hydrogen bonds also occur. 

Related literature 

For a related structure, see: Maharramov et al. (2011). 

ft 1 




Experimental 

Crystal data 

[Cu(C 12 H u N 2 O 4 ) 2 (C 10 H 14 N 2 O)- M r = 754.24 

(H 2 0)] Monoclinic, P2,/c 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


Olw-Hll-02" 


0.84 (1) 


1.88 (1) 


2.700 (2) 


163 (4) 


01w-H12-06" 


0.84 (1) 


1.88 (1) 


2.705 (3) 


171 (3) 


N1-H1-03 


0.88 (1) 


1.84 (2) 


2.552 (3) 


138 (3) 


N3-H3-07 


0.88 (1) 


1.85 (2) 


2.559 (3) 


137 (3) 


Symmetry code: (ii) — x - 


h 1, -y + 1, -z - 


f 1. 







Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank Baku State University and the University of 
Malaya for supporting this study. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5432). 
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catena-Poly [ [aquabis {4- [2-(2,4-dioxopentan-3-ylidene)hydrazin-l -yl] benzoato-/c0} copper(II)] -M- 
A^^V-diethylpyridine-3-carboxamide- 

A. M. Maharramov, V. I. Mardanova, F. M. Chyraqov, A. V. Gurbanov and S. W. Ng 
Comment 

We have been investigating the adducts of 3-diethylpridine-3-carboxamide with copper(II) salts; a previous study reported 
the copper bis(thienoylacetonate) adduct (Maharramov et ah, 2011). The reaction of the iV-heterocycle with copper bis(4- 
[(2,4-dioxopentan-3-yl)diazenyl]benzoate in the presence of sodium bicarbonate yielded the title monoaqua mono-adduct 

(Scheme I). The Cu 11 atom lies in a square plane defined by the O atom of the carboxylate ions, the N atom of the A^-hetero- 
cycle and the water molecule; coordination by the amido O atom of an adjacent N-heterocycle leads to a linear chain running 
along [0 1 - 1]. The chain motif is consolidated by hydrogen bonds that involve the water molecule; the water molecule is 
hydrogen-bond donor to the the double-bond carbonyl O atom of the carboxylate ions (Table 1). 

Experimental 

4-[(2,4-Dioxopentan-3-yl)diazenyl]benzoic acid and AyV-diethylpyridine-3-carboxamide (cardioamine) were purchased 
from a chemical supplier. The carboxylic acid (0.0248 g, 0.01 mol) in water (50 ml) and an excess of cardioamine (5 ml) 
were added to a solution of copper acetate hydrate (0.0156 g, 0.01 mol) in water (50 ml). Sodium bicarbonate (0.01 g) was 
also added. The green solution was filtered and then set aside for the growth of crystals within a week; yield 70%. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions [C-H 0.93 to 0.98 A; (7(H) 1.2 to 1.5C/(C)] and were included 
in the refinement in the riding model approximation. 

The water and amino- H-atoms were located in a difference Fourier map, and were refined with distance restraints of 
O-H 0.84±0.01 and N-H 0.88 + 0.01 A; their temperature factors were refined. 

Omitted were (1 0 0), (-2 1 0) and (4 1 9). 

The final difference Fourier map had a peak at 2.27 A from H25. 
Figures 

Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of the repeat unit of polymeric 
Cu(H 2 0)(CioH 1 4N20)(Ci2Hi 1 N 2 04)2 at the 50% probability level; hydrogen atoms are 
drawn as spheres of arbitrary radius. 
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cafena-Poly[[aquabis{4-[2-(2,4-dioxopentan-3-ylidene)hydrazin- 1-yl]benzoato-KO}copper(ll)]-p-iV,iV-diethyl- 
pyridine- 3-carboxamide-K N :0] 



Crystal data 

[Cu(C 12 H 11 N 2 04)2(C 1 oH 14 N 2 0)(H 2 0)] 

M r = 754.24 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a = 17.0586 (8) A 

b = 8.5289 (4) A 

c = 24.8249 (12) A 

(3= 101.431 (1)° 

F= 3540.2 (3) A 3 
Z=4 



F(000) = 1572 

D x = 1.415 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 5695 reflections 

9 = 2.3-25.5° 

|i = 0.68 mm 1 

T=296K 

Prism, green 

0.30 x 0.20 x 0.20 mm 



Data collection 



Bruker SMART APEX 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.822, T max = 0.876 
40068 measured reflections 



8845 independent reflections 

6058 reflections with / > 2a(I) 
R int = 0.052 

©max = 28.4°, 9 m i n = 1 .9° 

h = -22^22 

Jt = — 11— 
/= -33^33 



Refinement 

2 Primary atom site location: structure-invariant direct 

Refinement on F methods 

Least-squares matrix: full Secondary atom site location: difference Fourier map 

, , Hydrogen site location: inferred from neighbouring 

R[F 2 >2o(F 2 )]= 0.045 J es 

2 H atoms treated by a mixture of independent and 

wR(F A ) = 0.131 constrained refinement 

s _ lQQ w= l/[o 2 (F D 2 ) + (0.0692F) 2 + 0.8919P] 

where P = (F 0 2 + 2F c 2 )/3 

8845 reflections (A/o) max = 0.00 1 

480 parameters Ap max = 1 . 1 4 e A -3 

4 restraints Ap min = -0 . 39 e A~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
x y z U iso */U eq 
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0.2699 
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Atomic displacement parameters (A 2 ) 

jjU V 22 V 33 jjU jjU V 23 

Cul 0.02397 (14) 0.04335 (19) 0.02612 (15) -0.00660 (12) 0.00558 (11) -0.00480 (13) 

01 0.0271 (8) 0.0519 (11) 0.0363 (10) -0.0081 (8) 0.0055 (7) -0.0027 (8) 

02 0.0340(9) 0.0530 (12) 0.0489 (11) -0.0100 (8) 0.0161 (8) 0.0013 (9) 

03 0.0392 (11) 0.0739 (16) 0.0674 (14) -0.0159 (10) -0.0022 (10) 0.0218 (12) 
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Geometric parameters (A, °) 



Cul— Ol 


1.9409(16) 


Cll— C12 


1.500 (5) 


Cul— OIW 


1.9706 (18) 


C12— H12A 


0.9600 


Cul— 05 


1.9278 (17) 


C12— H12B 


0.9600 


Cul— 09' 


2.4505 (17) 


C12— H12C 


0.9600 


Cul— N5 


2.032 (2) 


C13 — C14 


1.509 (3) 


Ol — CI 


1.274 (3) 


C14 — C15 


1.382 (3) 


02 — CI 


1.244 (3) 


C14 — C19 


1.386 (4) 


03— C9 


1.230 (3) 


C15— C16 


1.379 (3) 


04 — Cll 


1.216 (4) 


C15 — H15 


0.9300 


05 — C13 


1.273 (3) 


C16 — C17 


1.385 (4) 


06 — CI 3 


1.231 (3) 


C16 — H16 


0.9300 


07 — C21 


1.220 (3) 


C17 — C18 


1.381 (4) 


08 — C23 


1.203 (4) 


C18— C19 


1.378 (3) 


09 — C30 


1.234 (3) 


C18 — H18 


0.9300 


OIW — Hll 


0.841 (10) 


C19— H19 


0.9300 


OIW — H12 


0.836 (10) 


C20 — C21 


1 .496 (4) 


Nl — N2 


1.308 (3) 


C20 — H20A 


0.9600 


Nl — C5 


1.401 (3) 


C20 — H20B 


0.9600 


Nl — HI 


0.876 (10) 


C20 — H20C 


0.9600 


N2 — CIO 


1.319 (3) 


C21 — C22 


1 .462 (4) 


N3 — N4 


1.296 (3) 


C22 — C23 


1 .480 (4) 


N3 — C17 


1.406 (3) 


C23 — C24 


1 499 (5) 

l .-r J J y->j 


N3 — H3 


0.875 (10) 


C24 — H24A 


0.9600 


N4 — C22 


1.323 (3) 


C24 — H24B 


0.9600 


N5 — C29 


1.334 (3) 


C24 — H24C 


0.9600 


N5 — C25 


1.336 (3) 


C25 — C26 


1 .376 (4) 


N6 — C30 


1.333 (3) 


C25 — H25 


0.9300 


N6 — C3 1 


1.466 (3) 


C26 — C27 


1.382 (4) 


N6 — C33 


1.473 (3) 


C26 — H26 


0.9300 


CI — C2 


1.499 (3) 


C27 — C28 


1 .390 (4) 


C2 — C3 


1.384 (3) 


C27 — H27 


0.9300 


C2 — C7 


1.386 (3) 


C28 — C29 


1.384 (3) 


C3 — C4 


1.377 (3) 


C28 — C30 


1.508 (3) 


C3 — H3A 


0.9300 


C29 — H29 


0.9300 
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C34— H34B 


0.9600 


CIO— Cll 


1.481 (4) 


C34— H34C 


0.9600 



sup-6 



supplementary materials 



v / J tU 1 v / 1 


1 7£ 


05— Cul— 01W 


91.29 (8) 


Ol— Cul— Ol W 


88.01 (7) 


05— Cul— N5 


90.85 (8) 


Ol— Cul— N5 


90.32 (8) 


OIW— Cul— N5 


170.51 (8) 


05— Cul— 09' 


86.30 (8) 


Ol— Cul— 09 ; 


90.82 (7) 


OIW — Cul — 09' 


95.96 (7) 


xtc p,, 1 pin 1 
JNo — CUl — UV 


Q3 40 


p 1 p. 1 p,, 1 
CI — Ul — Cul 


1 1 A 0"7 /1 C\ 

1 10. y / (lo) 


n 1 i \ c Pn 1 
CI J — CO — CUl 


110 10 /1 /:\ 

ny. oz (lo) 


CUl — Ul W — HI 1 


117 (3) 


r^n 1 ( \ 1 Ai/ ui 1 
CUl — Ul W — H1Z 


1 1 c /on. 
lis (Z j 


Ul 1 P. 1 \1 7 L1 1 1 

HI 1 — Ul W — H1Z 


1 f\H /IN 

10 / (0) 


\n "\ti pc 

JNZ — JN 1 — Co 


1 On C /ON 
1ZU.0 (2) 


\n \Ti Tj 1 

JNZ — JN 1 — HI 


1 1 /: /in 
110 (2) 


PC Ml U| 

Cj — JN 1 — HI 


1 T j /IN 

1Z4 (Z) 


m 1 mi rin 
JN 1 — JNZ — CIO 


m n /in 
1Z1.0 (2) 


M/i mi /^n 
IN "H JNo — CI / 


1Z1.U (ZJ 


M/1 Ml Ul 

IN "H JN 0 — Ho 


1 1 /: /in 
110 (Z j 


P 1 "7 \71 Ul 

CI / — JNo — Ho 


1 /in 
IZo (Z) 


Ml XT/1 Pll 

JNo — JN4 — CZZ 


ni 1 /in 
1Z1.1 (Z) 


pon mc nr 
czy — JN 5 — CZo 


1 1 0 i /in 
116.0 (Z) 


no MC fill 

czy — JN j — Cu 1 


1 1 o /:/: /1 1\ 

1 ly.oo (i / j 


PI C MC P,, 1 

CZO — JN 5 — Cul 


1ZZ.06 (1 /) 


/tja M/: n 1 

CoU — JNO — Col 


1 1/1 /: /IN 

1Z4.0 \2 ) 


nn m/: ni 
CoO — JNo — Coo 


HO £ /">\ 

116.0 (2) 


PI] \T£ f"J1 

Col — JNo — Co J 


116.1 (2) 


p,i pi pn 
UZ — CI — Ul 


1Z4.Z (Z) 


P.1 pi pi 

UZ — C 1 — CZ 


1 1 n n 

1 iy.u (z ) 


p. 1 p 1 pi 
Ul CI — CZ 


116.6 (Z) 


pi pi p~7 

CJ — CZ — c / 


1 Id n {"t\ 

1 iy.0 (2) 


PI PI P1 

Co — CZ — C 1 


1Z0. 4 (Z) 


pi pi pi 
C / — CZ — C 1 


1Z0. 6 (2) 


p/i pi pi 

C4 — C3 — Cz 


121.5 (2) 


P/1 PI Ul A 

C4 — Co — Ho A 


nil 

i iy.z 


PI PI Ul A 

Cz — Co — Ho A 


ni i 
ny.z 


pi p/i pc 
Co — C4 Co 


110c /">\ 

116.0 (Z) 


n c^a u/i 
Co — C4 H4 


1 on "7 
1ZU. / 


PC A U/1 

Co — C4 H4 


1 on "7 
IZO. / 


p/: pc p/i 
Co — Co — C4 


1 on 0 /i\ 
IZO. 6 (Z) 


p/: pc mi 

Co — Co — JN 1 


11/0 /i\ 
116.8 (2) 


C4— C5— Nl 


122.4 (2) 


C7— C6— C5 


119.7(2) 


C7— C6— H6 


120.1 


C5— C6— H6 


120.1 


C6— C7— C2 


120.3 (2) 



1 0 — 1 0 H 1 0 


1 1 Q 7 

1 iy. / 


C14 — C15 — H15 


119.7 


C15— C16— C17 


119.5 (2) 


C15— C16— H16 


120.3 


C17— C16— H16 


120.3 


C18— C17— C16 


120.5 (2) 


CI 8— CI 7— N3 


122.3 (2) 


CI 6— CI 7— N3 


117.2 (2) 


C19— C18— C17 


119.4 (2) 


rig rix H18 

\^iy \^io nio 


1 70 ^ 


r^i"7 no uio 
C 1 / — C 1 6 — H 1 6 


1 in i 
1Z0.O 


pio no 1 a 

els — ciy — ci4 


1 in "7 /i\ 
1Z0. / (2) 


no nn uin 

cis — ciy — Hiy 


1 1 n /: 

ny.6 


r^i/i nn uin 

ci4 — ciy — Hiy 


1 1 n /: 

ny.6 


rin uon a 
CZ 1 — CZ0 — HZ0 A 


1 nn c 

loy.o 


pii pin uono 
CZ 1 — CZ0 — HZ0B 


1 nn c 

loy.o 


uon a nn uonr> 
HZ0A — CZ0 — HZOB 


1 nn c 

loy.o 


pii pm uinr 
CZ 1 — CZ0 — HZ0C 


1 nn c 

loy.o 


uon a nn umr 
HZ0A — CZ0 — HZ0C 


1 nn c 

loy.o 


ui/id nn umr 
HZ0B — CZ0 — HZ0C 


1 nn c 

loy.o 


ni ni 
U / — Cz 1 — CZZ 


1 1 n n /l\ 
liy./ \2) 


r\i n 1 nn 
U / — CZ 1 — CZO 


110c /n 
116.0 (i) 


pn ni pin 
CZZ — CZ 1 — CZO 


111 n tl\ 
121./ (5) 


~kta ni n 1 
JN 4 — CZZ — CZ 1 


1 n 0 /i\ 
IZO. 6 (2) 


M/1 ni ni 
JN4 — CZZ — CZo 


1111 /1\ 
llo.z \2) 


ni ni pn 
CZ 1 — CZZ — CZo 


1 n n /i\ 
IZo.O (2) 


p.o ni pn 
U6 — CZo — CZZ 


111 0 /i \ 
1Z1.6 (i) 


p.o pn pi/i 
U6 — CZO — CZ4 


1 1 n i /i\ 
liy.Z (i) 


pn pn ni 
CZZ — CZo — CZ4 


1 1 n n /n 
liy.O (i) 


pn pi/i ui/i a 
CZo — CZ4 — HZ4A 


1 nn c 

loy.o 


poi nd ui/iD 
CZo — CZ4 — HZ4B 


1 nn c 

loy.o 


TT1/1 A Pl/1 TT1/1T5 

HZ4A — C24 — HZ4B 


1 nn c 

ioy.5 


pn pi/i ui/ip 
CZo — CZ4 — HZ4C 


1 nn c 

loy.o 


Ul/1 A Pl/1 U1/1P 

HZ4A — CZ4 HZ4C 


1 nn c 

loy.o 


ui/io pi/i ui/ip 
HZ4B — CZ4 — HZ4C 


1 nn c 

loy.o 


\ ■ c pic pi/: 
JN 0 — CZo — CZ6 


1 11 c /1\ 

1ZZ.0 (2) 


MC POC U1C 

JNo — CZo — HZo 


1101 
116./ 


pi/: pic uic 
CZ6 — CZo — HZo 


1 1 O "7 

116./ 


pic pi/: pn 
CZO — CZO — Cz / 


linn /i\ 
liy.O (i) 


nc p 1 / ui/: 
CZo — CZo — HZo 


1 on c 
IZU.o 


pn pi/: ui/: 
Cz / — CZ6 — HZ6 


1 in c 
1Z0.O 


pi/: pn no 
CZ6 — CZ / — CZ6 


1 1 n 1 /i\ 
liy.Z (2) 


pi/: pn nn 
C26 — C2 / — Hz / 


1 in a 
lzO.4 


C28— C27— H27 


120.4 


C29— C28— C27 


117.7 (2) 


C29— C28— C30 


121.7 (2) 


C27— C28— C30 


120.1 (2) 


N5— C29— C28 


123.3 (2) 



sup-7 



supplementary materials 



p/: p-7 i i "7 

Co — C / — hi / 


lino 

i iy.o 


mc pTn inn 

in j — czy — Hzy 


1 1 O A 

1 lo.4 


PT P*7 II H 

Cz — C / — H / 


1 1 fl O 

ny.o 


pt o PTn 1 1 th 

czo — czy — Hzy 


1 1 O A 

1 lo.4 


pn po 1 1 o a 

Cy — C o — H o A 


1 nn c 

luy.j 


pn pm "vr<c 
Uy — C3U — JNo 


1 T"5 C /T\ 
lZ3.J (Z) 


pn po lion 

Cy — C o — hi o B 


1 nn c 

luy.j 


pn pin pto 
Uy — C3U — Czo 


I 1 H T /T\ 

II / .Z (Z) 


lit) * I I o n 

hi oA — C o — rl o r> 


1 nn c 

luy.j 


XTiC Pin PTO 

JNo — C3U — Czo 


i i n t /t\ 

ny.z (Z) 


ppi no i 

cy — c o — H o c 


1 nn c 

luy.j 


"N.T/i PT 1 pn 

JNO — C31 — C3z 


111/1 /T\ 

113.4 (z) 


lit) a rio I III/- • 

hi o A — C o — rl o C 


1 nn c 

luy.j 


XTiC PI 1 TTI 1 A 

JNO — C31 — H31A 


1 no n 

lUo.y 


TTon po I r o p 

HoB — to — HoC 


1 nn c 

luy.j 


PIT PI 1 TTI 1 A 

C3z — C31 — 1131 A 


1 no n 

lUo.y 


p 1 pn pin 

U3 — Cv — C 1 U 


1 1 n t /t\ 

i iy.z (z) 


XTiC / • "1 1 TTI 1 ID 

JNO — C3 1 — 113 IB 


1 no n 

lUo.y 


po /"'O 

U3 — cy — Co 


i i o n (i \ 

iio.y (3) 


pn pi 1 i n i id 
C3z — C3 1 — 113 1 r> 


1 no n 

lUo.y 


pi a pn po 

CIU — Cv — Co 


1 t 1 n (i \ 
Izl.y (3) 


m 1 A PI 1 TTI 1 ID 

113 1A — C3 1 — 113 113 


1 n*7 *7 
1U/. / 


\n pin p pi 

in z — c i u — cy 


1 T1 O /T\ 
1Z3.0 (Z) 


pi i pit tjita 
C31 — C3z — H3zA 


1 nn c 

luy.j 


"MT PI A pi 1 

INz — C 1 U — C 1 1 


1 lz.4 (3) 


pt i pn unn 
C3 1 — C3z — H3zr> 


1 nn c 

luy.j 


pn pi a pi i 

cy — ciu — en 


1 T1 O /T\ 

lz3.o yl) 


rri t a pn i mn 
113 zA — C3z — 113 Zr> 


1 nn c 

luy.j 


p. /i pi i pin 
U4 — Cll — CIU 


1 Tn o (i \ 
IzU.O (3) 


p-> 1 pit unr 
C3 1 — C3z — H3zC 


1 nn c 

luy.j 


r\A pi i pn 
U4 — Cll — ClZ 


1 Tn z (i\ 
IZU.J (3) 


m t a p n 1 1 1 ->p 
113 zA — C3z — 113 zC 


1 nn c 

luy.j 


PI A P11 pn 

CIU — Cll — Clz 


llo. / (3) 


in to pit in tp 
H3zr> — C3z — H3zC 


1 nn c 

luy.j 


PI | PIT un A 

Cll — Clz — HlzA 


1 nn c 

luy.j 


\t/: pii PT A 

JNO — C33 — C34 


1 1 T /I /T\ 

1 lz.4 (z) 


p| | p| 1 I I 1 T T"> 

Cll — Clz — HlzB 


1 nn c 

luy.j 


JNO — C33 — H33A 


i nn 1 

iuy.1 


HlzA — Clz — HlzB 


1 nn c 

luy.j 


pt /i pn Hi') a 
C34 — C33 — 1133 A 


1 nn 1 

iuy.1 


p i i pn iii ~> p 
Cll — Clz — HlzC 


1 nn c 

luy.j 


TVTiC pii I m l) 

JNO — C33 — 113313 


1 nn 1 

iuy.1 


U11A pn II l TP 

HlzA — Clz — HlzC 


1 nn c 

luy.j 


p T A PIT U11D 

C34 — C33 — 113313 


1 nn 1 

iuy.1 


Li nn pn tti ip 
H 1 zB — C 1 Z — H 1 zC 


1 nn c 

luy.j 


rrn a pi i rrno 
113 3 A — C3 3 — 113 313 


1 n*7 n 

iu/.y 


p./: p 1 i PC 
(JO — C 1 3 — Uj 


1 T C T /T\ 
IZJ.Z (Z) 


pn pn 1 1 1 i a 
C33 — C34 — H34A 


1 nn c 

luy.j 


uu — V 1 J — V 1 *T 


HQ 7 o\ 
1 1 y . z ^z j 


C^l C\A hR4R 


1 HQ S 

i . J 


05 — CI 3 — C14 


115.6 (2) 


H34A — C34 — H34B 


109.5 


C15 — C14 — C19 


119 2 (21 


C33 — C34 — H34C 


109.5 


C15 — C14 — C13 


119.7 (2) 


H34A — C34 — H34C 


109.5 


C19 — C14 — C13 


121.1 (2) 


H34B — C34 — H34C 


109.5 


C16 — C15 — C14 


120.7 (2) 






f~\e p„i ( \ | pi 

Uj — CU 1 — U 1 — C 1 


— 103.3 (14) 


Uo — CI 3 — C14 — ciy 


L I 1.5 (I) 


Ul W — Cul — Ul — CI 


o/; "7C / 1 "7\ 

-60. /3 (1 /) 


Uj — C 1 3 — C 1 4 — C 1 9 


3.U (3) 


Mf p,, 1 Pi1 PI 

IN J — Cll 1 — U 1 — C 1 


si. yi (i /) 


pin /^1/1 pi f pi£ 

ciy — ci4 — ci 5 — cio 


n 1 { a\ 

-0.2 (4) 


p. 1 p, , 1 p,C p 1 t 

Ul — Cul — Uj — C13 


ID / .0 (14) 


pit ni pic ru 
C13 — C14 — Lu — Clo 


1 *7n n /t\ 

-i /y.y (z) 


/"V1YI7 1 PC P 1 1 

Ul W — Cul — Uj — CI j 


oa nn { 1 n\ 

oU.yy (iy) 


PH pk pi<r pn 

C 14 — C 1 j — C 1 6 — C 1 / 


— U.4 (4) 


ye p,, 1 p. c pn 

IN J — Cu 1 — U J — C 1 3 


on "7/; / 1 n\ 

— sy. /o (iy) 


pk pi£ pn pio 
C 1 3 — C 1 0 — C 1 / — C 1 6 


0.7 (4) 


/^c mi \n pi a 
Cj — IN 1 — INz — CIU 


1 "7n n 

—i /y.y (2) 


PK pi<r pn Ml 

CIS — Clo — CI / — JN3 


1 *7n O /T\ 

i /y.o (z) 


CI / — IN 3 — IN 4 — CzZ 


1 "7n n 
— 1 /y.U (2) 


XT A Ml P 1 "7 PIO 

JN4 — JN3 — CI / — Cl6 


T 1 ( A\ 

-7.1 (4) 


p c p,, 1 m? pon 

u j — cu i — in j — czy 


n"7 oo / 1 o\ 
—y /.66 (16) 


~\TA Ml P 1 "7 P1 £ 

JN4 — JN3 — CI / — Clo 


1 "71 O /T\ 
1 /3.0 \l) 


p. i p, , 1 \Tf po n 

u i — cu i — in j — czy 


~7n in / 1 o\ 
/y.3U (16) 


pii pn pio pin 

ci6 — ci / — ci6 — ciy 


-U.4 (4) 


/~\ 1 W7 P, , 1 T\TC pon 

u i w — cu i — in j — czy 


1 rn 1 1 A \ 

i->y.i (4) 


\n pit pio pin 

JN3 — CI / — Cl6 — ciy 


1 *7n C /T\ 

—i /y.j (Z) 


PC p, , 1 \Tf PTC 

Uj — Cul — IN j — CzJ 


Ol 1 

63.2 (2) 


pn pio pin pi d 
CI / — Cl6 — Ciy — C14 


n t 

-0.2 (4) 


p. i p, , i \tc PTC 

Ul — Cul — IN j — CzJ 


— yy.o (2) 


pk pii pm pio 

ci 5 — ci4 — ciy — cis 


U.4 (4) 


Pi 1 r p , , i xtc ptc 

OIW — Cul — N5 — C25 


-19.8 (6) 


pn pi^ pin pio 

C13 — C14 — ciy — CI s 


1 HC\ O /1\ 

-179.6 (2) 


Cul— Ol— CI— 02 


-0.9 (3) 


N3— N4— C22— C21 


1.0 (4) 


Cul— Ol— CI— C2 


179.77 (16) 


N3— N4— C22— C23 


-177.8(2) 


02— CI— C2— C3 


3.4 (4) 


07— C21— C22— N4 


-1.2 (4) 


Ol— CI— C2— C3 


-177.2 (2) 


C20— C21— C22— N4 


177.8 (3) 


02— CI— C2— C7 


-177.1 (2) 


07— C21— C22— C23 


177.6 (3) 



sup-8 



supplementary materials 



r^*) i~*n 
Ol — CI — C2 — C/ 


2.3 (3) 


pin r^"t"t r^"ti 
C20 — C2 1 — C22 — C23 


-3.5 (4) 


f^n r^T r^i f^A 
C / — C2 — C3 — C4 


U.4 (4) 


JN4 — C22 — C23 — U8 


1 /z.o (3) 


r^i r^i r^i r^/i 
C 1 — C2 — C 5 — C4 


1 /y.y (z) 


r"ii /~»o 

C2 1 — C22 — C23 — U8 


-6.2 (5) 


r^o r^i c^a c^z. 
Cz — C3 — C4 — CD 


-0.7 (4) 


M/i z" 1 ')') r*~ti r^o/i 
JN4 — Czz — CzJ — Cz4 


-7.6 (4) 


C3 — C4 — C5 — Co 


f\ C\ /A\ 

u.y (4) 


r^T> r^T/i 
C2 1 — C22 — C23 — C24 


1 /3.D (3) 


f^l f^A "\T1 

C3 — C4 CD — JN 1 


1 *7A /I /">\ 

—i /y.4 (z j 


Czy — JN 5 — CZ5 — Czo 


1 .6 (4) 


\n \ti r^c f^c 
JN2 — JN 1 — CD — Co 


—1 /O.l (2) 


Cul — JN5 — C25 — C26 


—i /y.j (z) 


\n mi r^z. c^a 
JNz — JN 1 — C5 — C4 


2.3 (4) 


JN5 — CZ5 — Czo — Cz / 


-1.2 (4) 


f^A f^z f^c f^n 
C4 — CD — Co — C / 


-U.o (4) 


ptc r^"t£ f^"ti no 
C25 — C26 — C2 / — Czo 


U.4 (4) 


Ml f^c r^/r r^n 

JN 1 — CD — Co — C / 


1 *7A ^ f">\ 

i /y.j (z j 


r^i£ r^T7 no nn 
Czo — Cz / — Czo — c/y 


A A fA\ 
U.U (4J 


c^z. r^t* c^~i c^"t 
Cj — Co — C / — Cz 


0.5 (4) 


c^"tc c^"i~i r^TQ rin 
Czo — Cz / — Czo — C iU 


1 /Z. / \L) 


/^i f^^t f^n r^c 
CJ — Cz — C / — Co 


A "5 { A\ 

-0.3 (4) 


C25 — JN 5 — C2y — C2o 


-1.2 (4) 


r^i /"^i f^n r^z. 
CI — Cz — C / — Co 


1 *7A O 

—i /y.o (z) 


Cul — JN5 — C2y — C2o 


1 *7A *7A ( 1 C\ 

i /y. /y (lo) 


\T| \n pin l~*c\ 

JN 1 — JN2 — ciu — cy 


1.6 (4) 


f^"tn no nn "\tc 
C2 / — C28 — C2y — JN 5 


0.5 (4) 


JN 1 — JN2 — CIU — CI 1 


1 HQ Z /">\ 
—1 /O.J (Z) 


r^m no nn mc 
C30 — C28 — C2y — JN 5 


1 H"> 1 

— \ I1A {I) 


yjj — CV — C 1 U — JN 2 


"3 a SA\ 

-3.9 (4) 


ni nn /~*n 
C31 — JN6 — C30 — (jy 


i / 1 .y (Z) 


Co — CV — C 1 0 — JN 2 


1 a 

1 /D.y (3) 


C33 — JN6 — C30 — (jy 


1 H f A\ 

1.7 (4) 


r\i r^n nn pi i 

u i — cy — C 1 U — C 1 1 


1 /o.3 (3) 


ni M/: r^m no 
C31 — JN6 — C30 — C2o 


-11.3 (4) 


Co — cy — C 1 U — C 1 1 


— 4.U (4 ) 


LJ3 — JNo — CJO — Czo 


1 /O.O (z j 


JN2 — CIU — CI 1 — U4 


1 /4.D (3) 


nn no r^m /^n 

C2y — C28 — C30 — uy 


non 
118./ (3) 


r^n nn r"i i r\A 
Cy — C 1 U — C 1 1 — U4 


-5.6 (5) 


f~*ln no nn ^n 
C2 / — C28 — C30 — (jy 


-53. / (i) 


\n nn r^ii rn 
JN2 — CIU — CI 1 — C12 


1 f /'/|\ 

-3.5 (4) 


nn no r^m m/c 
C2y — C28 — C30 — JN 6 


-58.3 (i) 


nn /in pn 

cy — cio — en — ci2 


1 H C A i"t\ 

176.4 (3) 


/^T7 no pin tvt/; 

C27 — C28 — C30 — JN 6 


12y.2 (3) 


Cul— 05— C13— 06 


-0.8 (4) 


C30— N6— C31— C32 


110.6 (3) 


Oil— 05— C13— C14 


178.80 (15) 


C33— N6— C31— C32 


-79.0 (3) 


06— C13— C14— C15 


2.4 (4) 


C30— N6— C33— C34 


91.6(3) 


05— CI 3— CI 4— C15 


-177.3 (2) 


C31— N6— C33— C34 


-79.4 (3) 


Symmetry codes: (i) -x+l, y-l/2, 


-z+3/2. 







Hydrogen-bond geometry (A, °) 



D—H-A D — H 

Olw— HI 1-02" 0.84(1) 

Olw— 1112-06" 0.84 (1) 

NI— H1-03 0.88(1) 

N3— H3-07 0.88 (1) 



Symmetry codes: (ii) —x+1, -z+1. 



H-/4 D-^ Z>— H-v4 

1.88 (1) 2.700 (2) 163 (4) 

1.88 (1) 2.705 (3) 171 (3) 

1.84 (2) 2.552 (3) 138 (3) 

1.85 (2) 2.559 (3) 137 (3) 
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